In areas where alligators (Alligator mississippiensis) coexist with furbearing animals, commercial trappers perceive serious competition between themselves and these reptiles (personal communication; McNease and Joanen, 1977) . Managers are aware that such problems may exist, but avai I able data provide a limited basis for informed decisions. Management options are also limited by legal protection afforded alligators over much of their range. Alligators are legally harvested in significant numbers only in Louisiana, and on a more limited basis in Florida and Texas.
Previous studies have stated that alligators are largely opportunistic feeders (Mcilhenny, 1935) . Neill (1971) lists as prey, with little corroborating evidence, virtually every vertebrate animal sharing the range and habitat of the alligator. Mcilhenny (1935) , LeBuff (1957) and others have reported dietary shifts with age. In general, studies directed toward alligators of less than 1.5 m in length (Chabreck, 1971; Fogarty and Albury, 1968) have found mammals to be absent or unimportant in the diet. Studies which include larger alligators (Giles and Childs, 1949; Valentine et a/., 1972; McNease and Joanen, 1977) 1 mammals are eaten in significant numbers. Giles and Childs (1949) state that mammals are an important food item for alligators over 5 feet (1.5 m), but not for smaller individuals.
In this paper we present new data on the diet of large alligators from an area of Louisiana adjacent to its border with Mississippi, which has been studied much less intensively than the southwestern part of the state. We also present additional documentation of the important role of nutria and muskrats in the diet of alligators. A summary of previous work on alligator food habits is included.
METHODS
Stomachs were obtained from 100 alligators killed during the 1984 season (September) in Louisiana. The animals were taken from coastal marshes, ranging from fresh to brackish, between the Mississippi state line (Pearl River) and eastern New Orleans. Length was recorded to the nearest 0.3 m, and ranged from 1.5 to 3.0 m, averaging 2.1 m.
Stomach contents were washed, sorted, and identified. Procedures for analyzing and expressing data on food items has varied considerably between studies. Chabreck (1971) argued convincingly that measures based on weight of prey were more meangingful than frequency of occurrence of prey species and that analyses based on estimates or measurements of prey live weights were better than those based on weight or volume of undigested remnants in the stomach.
Weight estimates were obtained by weighing intact specimens when they occurred in the stomach, weighing live or preserved representatives of the species, or in a few instances, using weights reported in the literature. A representative series of known weight muskrats (Ondatra zibethicus) and nutria (Myocastor coypus) skins and skeletons were available for comparison. When only hair or other items with no size information were found, we used the average for that species based on the total sample. While these estimates were at times inexact, they are far more representative of the relative importance of food items than other methods. We also express food items as percent frequency (the percentage of alligators examined that had that particular item in the stomach.)
RESULTS
Our results are summarized in Table  1 . Muskrats and nutria, based on weight, accounted for over 83 percent of the diet. Together, they were found in 77 percent of the stomachs examined. Muskrats had a higher frequency of occurrence but, by weight, accounted for less than a third of the mammalian flesh consumed.
Fishes were second in importance to mammals, comprising almost 11 percent of the sample, and occurring at a frequency of 26 percent. Gars (Lepisosteidae) and drums (Sciaenidae) were the most common fishes in the diet.
Reptiles comprised 3 percent of the diet, with snakes being more than twice as important as turtles both in number and by weight. The cottonmouth (Agkistrodon piscivorous) was the most frequently eaten reptile. Birds were less important in our sample accounting for only 1.4 percent of the diet. Clapper rails (Rallus longirostris) were found in four stomachs.
While invertebrates had a high frequency of occurrence, they accounted for only about 1 percent of the diet by weight. Blue crabs (Callinectes sapidus) and crayfish (Procambarus spp.) were the most important invertebrates in the diet.
Muskrats and nutria were wellrepresented in our sample among alligators of all size classes (Table 2) . Muskrats greatly outnumbered nutria in the diet of the smallest alligators, but nutria predominated in the larger size classes.
Other vertebrates showed no consistent trends as related to alligator size. Invertebrates exhibited a slight trend toward decreasing in the diet of larger individuals (Table 2) .· Non-food items found in the stomach were wood and other plant materials, two plastic shotgun shell cases, and parts of four plastic worm fishing lures.
DISCUSSION
We found the highest level of alligator predation on mammals ever reported, although Valentine et at. (1972) and McNease and Joanen (1977) also found mammals taken in substantial numbers. This may in part be due to the method of calculating weights, but our frequency of occurrence is also the highest on record.
The results shown in Table 2 along with other studies using similar methods (Perry, 1982 , Willner, 1982 . In parts of the alligator's range where these semiaquatic rodents are less common, mammals may be less important in the diet. While neither is common in Florida (no record of muskrats), Kinsella (1982) 60.7(14) reports that the round-tailed muskrat (Neofiber allem), which can be locally abundant, is sometimes preyed upon.
Hopefully new studies on large alligators from other parts of the species' range will be forthcoming. McNease and Joanen (1977) noted that alligators took more mammals in freshwater marshes than in intermediate and brackish marshes. Valentine et at. (1972) found no difference in mammal consumption between brackish canals and freshwater habitats. Mcilhenny (1935) found muskrat remains in all alligators (N =50) taken from "marshy pools in muskrat territory" but none in alligators (number not reported) from open bays and canals. We were unable to determine the exact habitats of 2.4 63.3(5) alligators in our study, but they ranged from fresh to brackish. A listing of wild mammals reported as alligator prey from studies using stomach content analyses or direct (first hand-observation) is given in Table 4 . Of these, all appear to be taken infrequently except for muskrats and nutria.
Nutria were introduced into Louisiana in 1938, and populations comparable to those present today were reached in the late 1950's (Lowery, 1974) . In the 1962-63 season, nutria surpassed muskrats in numbers taken by Louisiana trappers, and have been equally abundant in the harvest since that time (Ensminger and Linscombe, 1980) . This trend is reflected by the data available on alligator diets. Mcilhenny (1935) reported Table 3 . Relative importance of alligator foods, based on mass or volume, in relation to average length of alligators in sample. Length (m) Kellog (1929) and O'Neil (1943 O'Neil ( , 1949 documented the presence of muskrats in the diet of alligators, but neither reported nutria. Giles and Childs (1949) Kinsella, 1982 c. Valentine, et at., 1972 d. Chabreck, 1971 e. Fogarty and Albury, 1968 f. Giles and Childs, 1949 g. Kellog, 1929 h. Chamberlain, 1930 ps. Present study 413 stomachs collected in the same area from 1961 to 1964. McNease and Joanen (1977) found a ratio of about 5 nutria to one muskrat in a sample of 314 stomachs taken in 1972 and 1973.
Invertebrates, especially crustaceans, usually rank first in the diet of smaller alligators (Table 3) . Blue crabs and crayfish rank relatively high in importance, even in alligators of larger size.
Insects are frequently taken (Table 4) , but rarely rank high in terms of weight (Table  1-3) . Although there is some active predation on insects by young alligators (Mcilhenny, 1935) many are undoubtedly ingested accidentally or secondarily (Jackson and Campbell, 1974) . In some geographic areas, other invertebrates are major dietary items. Fogarty and Albury (1968) found a large ampullarid snail (Pomacea paludosa Say) to be the most important species in the diet of young alligators in a canal in the Florida Everglades.
Fishes are consumed in significant numbers by all alligators over 1 m in length (Table 3) . Gars are probably the most frequent fish taken by larger individuals (Mcilhenny, 1934; McNease and Joanen, 1977 ; present study); however, some authors report that gars, while abundant in their study areas, were not taken (Giles and Childs, 1949; Fogarty and Albury, 1968) . Although some gamefish are eaten, alligator predation on these seems to be infrequent (Table  1 ; McNease and Joanen, 1977) .
Amphibians are rarely reported as alligator foods, but reptiles, especially snakes and turtles, are frequently eaten (Tables 1, 3, 4) . Among the snakes, the cottonmouth is often reported. Mcilhenny (1935) describes differences in feeding behavior between alligators taking cottonmouths and non-venomous snakes.
Birds are often included in the diet (Table 4 ), but are rarely major items (Table 3) , except under exceptional circumstances (Mcilhenny, 1934) . Winter dormany of alligators seems to account for their infrequent predation on waterfowl (Giles and Childs, 1949) .
Wood and other plant materials are often ingested. This is almost certainly incidental to prey-catching behavior (McNease and Joanen, 1977) or burrowAlligator feeding habits 7
ing (Giles and Childs, 1949) . Stones and pebbles are commonly found in stomachs. It has been suggested that these are concretions which form from pieces of wood in stomachs of overwintering alligators (Mcilhenny, 1935) . While such objects may form, alligators do seem to intentionally swallow stones, possibly to facilitate the processing of food by the gizzard (Kennedy and Brockman, 1965; Brazaitis, 1969; Sokol, 1971) . The list of non-food items found in alligator stomachs is a long one and includes such items as fishing lures (present study) and aluminum bird bands (Chamberlain, 1930; Valentine et a/., 1972) which were likely ingested in the process of capturing prey to which they were attached. Shotgun shell cases are often reported (Valentine eta!., 1972) and were found in the present study.
The diet of alligators seems to be determined largely by the availability and vulnerability of prey (McNease and Joanen, 1977) . If these are equal for prey species in an area, selecting the largest should maximize feeding efficiency. Semi-aquatic mammals, especially nutria and muskrats, fulfill these criteria for larger alligators over much of their range. While the high reproductive rate of nutria and muskrats (Perry, 1982; Willner, 1982) makes it unlikely that alligator predation has a long-term effect on their populations, there is little doubt that substantial numbers are taken in areas where they coexist.
